Legends of Supplementary Information
Text S1: The PAI gene content specific to each strain is outlined in this section. 
Supplementary Information

Text S1
The PAI gene content specific to each strain: The second locus (MM_CPAI2, Figure 2A , 2B, Figure 2B ). In addition to the above mentioned virulence factors, ORF for bacteriocin-like protein was also annotated which represents a class of proteins possessing bactericidal activity modulating both inter-strain and inter-species inhibition 48 .
Microbial antibiotic resistance is not a pathogenicity factor; however, it helps in enhancing the virulence/fitness across environments with increased chemical stress 49 .
The third PAI locus (MM_CPAI3) consisted of genes for fluoroquinolone resistance, which is already known to be a marker trait of extra-intestinal pathogenic bacteria such as Escherichia coli 5 ( Figure 2B , Table 1 ). Discounting four hypothetical proteins, gene encoding for sulfatase modifying factor was also found on this locus, which has been reported to be responsible for increased fitness of pathogenic bacteria such as
Streptococcus pneumonia using mutational analysis 6 . Interestingly, one of the ORFs was annotated ( Figure 2B , Strikingly, ORFs on the fourth locus (MM_CPAI4, Figure 2B , Table 1) Hypothetical proteins (n = 8) were annotated on the second locus (LMG_CPAI2) ( Figure   S3B ) along with Type II secretion system, which is involved in enhancing both pathogenicity and environmental fitness. Two ORFs for transposases were also revealed along with putative membrane protein. Another very short PAI (LMG_CPAI3) (5 kbp) was characterized by hypothetical proteins along with transcriptional activators (XRE family) and cell division protein (FtsK) ( Figure S3C ).
The mobility of PAIs can be phage-induced using helper proteins such as capsid proteins which help in packaging of the PAIs into transducing materials, which were discovered on LMG_CPAI4 ( Figure S3D ) 57 . Other phage-associated proteins identified included genes encoding phage-integrases (XerC and XerD family). Interestingly, genes encoding laminarinase and β-glucosidase-related glycosidases were also found on this locus, which are well known to be responsible for cellulolytic activity in bacteria. This can be directly linked to genus Cellulosimicrobium in which cellulose hydrolysis is one of the most notable characteristics
58
. Occurrence of these genes on flexible genome is of special interest as this implicates at lateral acquisition of cellulolytic trait by this taxon ( Figure   S3D ). Two ORFs encoding F420-dependent oxidoreductase were also discovered on this locus which is already established to play a pivotal role in self-defense of pathogenic bacteria (specifically Actinobacteria) against oxidative stress 59 . This locus was also characterized by the presence of highest number of hypothetical proteins (n=13) ( Figure   S3D ).
Fifth PAI (LMG_CPAI5) was marked by the presence of genes encoding arsenic resistance operon repressor and ClpX subunit ( Figure S3E ). D-alanyl-D-alanine carboxypeptidase was also revealed on this PAI, which is involved in cell wall biogenesis which is indicative of host-cell recognition 60 . Genes involved in repair mechanisms such as ligD were also found, this is reported to enhance the over-all fitness of the bacterial community. This locus also included lsr2, which is a histone-like bridging protein and is a well-known housekeeping gene, hence its occurrence on PAI implies at its relocation 
(c) PAIs of Cellulosimicrobium cellulans J36
The first annotated PAI locus (J36_CPAI1) in strain C. cellulans J36 revealed a relatively greater number of integrases and transposases accompanied with hypothetical proteins ( Figure S4A ). Additionally, hemin ABC transporter protein was also revealed on this locus, implicating presence of an evolved iron-uptake system, which is required to regulate numerous virulence factors 64 . Copper binding protein along with copper export protein was also revealed again indicating presence of metallo-regulatory systems to enhance bacterial fitness. Anti-anti sigma factor was also annotated on this specific locus, which is involved in regulating virulent genes 65 . Antibiotic resistance genes were also revealed, including bleomycin resistance, doxorubicin resistance, and methyl viologen resistance protein. Phage-shock protein (psp) operon transcriptional activator was also annotated on this locus, which is established to maintain proton motive force (PMF) required for cellular motility by modulating flagellar movement 66 .
The second locus (J36_CPAI2) ( Figure S4B ) was characterized by two ORFs encoding membrane proteins accompanied with three ORFs each for integrase and transposase.
Hypothetical proteins were most abundant (n = 15) on this locus. Two ORFs for resolvase belonging to serine recombinase family were also annotated, which indicate at active HGT events via site-specific recombination ( Figure S4B ) 67 . The presence of a conjugal transfer protein (TrbC family) along with genes encoding for resolvase, integrase and transposase suggested that this island harbors a putative integrative conjugative element. In addition, this locus encoded regulators for arsenic resistance operon (n = 4) and flagellar biosynthesis (n = 1). Interestingly, mobilization proteins were also annotated which along with conjugal proteins are well-established contributors of evolution of bacterial pathogens via HGT of PAIs 68 .
Dihydrofolate reductase and tetracyclin transcriptional regulator were annotated on third locus (J36_CPAI3) along with one ORF encoding transposase ( Figure S4C ). DEAD-box helicase was also revealed which is established effector fliC gene responsible for flagellar driven motility using a deletion mutant assay 50 .
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